FAILURE MODES EFFECTS ANALYSIS (FMEA] -- CIL HARDWARE
NUMEBEER; 04-2-PP11-IM -X

SUBSYSTEM NANME: AUXILIARY POWER UNIT (aPU)

REVIBION; 4 O¥0O3/0
PART DATA
PART NAME PART NUMBER
VENDOR NAME VENDOR NUMBER
LRU  AUXILIARY POWER LUNIT (8PU} MC201-0001-0481
SUNDSTRAND T4 E
SRU .2 FUEL PUMP 753707
SUNDSTRAND SAME
LRU AUXILIARY POWER UNIT (4PLY MC201-B0B1-NEXX,
SUNDSTRAND 99167

EXTENDED DEZCRIPTION OF PART LUUINDER ANALYSIS:
PUMP, FUEL {HYDRAZINE) - POSITIWVE DISPLAGEMENT (GEAR)

REFERENCE DESIGNATORS:

QUANTITY OF LIKE ITEMS: 3
ONE PER APU

FUNCTION:
TO TRANEFER FUEL AT INCREASED FRESSLIRE FROM SUPPLY TO DISCHARGE. THE
PUMP INCORPORATES A START BY-PASS VALVE FOR STARTING, RELIEF VALVE 10

PROTECT AGAINST DOWNSTREAN ELOCKAGE, AND FILTER AT THE GUTLET TO
PREVENT CONTAMINATION FROM FLOWING DOWNSTREAM,



FAILUAE MODES EFFECTS ANALYSIS FMEA ~ CIL FAILUAE MODE
NUMBER: 04-2-PF11-i}1- 03

REVISION#: 4 03000
SUBSYSTEM NAME: AUXILIARY POWER UNIT (APLE)
LRU: AUXILIARY POWER UNIT (APU) CRITICALITY OF THIS
ITEM NAME: FUEL PUMP FAILURE MODE: iRZ

FAILURE MODE:
RESTRICTED START FLOW (START BYPASS VALVE FAILS TO OPEN).

MISS10N PHASE: PL PRE-LAUNCH

0o DE-CRBIT

103 DISCOVERY

104  ATLANTIS

105 ENCDEAVOUR

"LLUBRICANT, KRYTOX, MOD. ONLY"

VEHICLE/PAYLOAD/KIT EFFECT I"q;l’iTY: - 102 . COLUMEBIA

CAUSE:
INTERMAL MECHANICAL FAILURE, CORROSION, CONTAMINATION.

CRITICALITY 111 DURING INTACT ABORT ONLY? NG

HEDUNDANCY SCREEM Ay PASE

8] FASS -
C) PASS
PASS/FAIL RATIONALE:
A)
B)
C)
- FAILURE EFFECTS -
{A) SUBSYSTEM:

MO EFFECT ON AP QPERATION AFTER START. FAILURE TO START OGN QRBIT,



FAILURE MODES EFFECTS ANALYSIS (FMEA} — CIL FAILURE MODE
NUWMEBER: 04-2-PP11-1M- 02

{B) INTERFACING SUBSYSTEM(S):
FAILURE TO START CN QREIT WOULD GAUSE LOSS OF SHAFT POWER TO ONE
HYDRAULIC FUMP,

(C) MISSION:
POSSIBLE LAUNCH SCRUB.

(D) CREW, VEHICLE, AND ELEMENT{S):
NO EFFECT, UNTIL SECONMD SYSTEM LOST,

(E] FUNCTIONAL CRITICALTY EFFELCTS:
15T FAILURE - UNABLE TO START 1 APU.
FOSSIBLE YEHICLE LOSS IF TWO QUT OF THREE APU'S ARE LOST.

-DISFOSITION RATIONALE-

{A) DESIGN:
THE VALVE 15 A SIMPLE CHECK VALVE THAT OPENS WHEN THE PUMF CQUTLET

FRESSURE 1S LESS THAN THE iINLET. THE DELTA PRESSURE AVAILAELE TC QPEN VALVE
VARIES FROM 425 T 110,

THE FLUID MEDIA AMND COMPOMNENTS ARE MAINTAINED AT CLEANMLINESS LEVEL GF 100
THE AIRBCRNE HALF TEST FOINT AND FILL COUPLINGS CONTAIN 100-MICRON FILTERS
WITHIN THEM AND THE 570-1317 GSE FUEL SERVICING UNIT HAS A 10- MICRON FILTER

AT ITS QUTLET. A 25-MICRON FILTER 15 ALGO AT THE APU TANK OUTLET.

PER REDEEIGN, THE START/BYPASS PIETOM IZ NOW COATED WITH A LUBRICANT,
KRYTOX, TO FREVENT STICTION (BINDING DUE TO FRIGTION).

(B} TEST:
THE WALVE 1S CHECKED IN THE FUEL PUMP ATF FRIGR TQ ASSEMEBLY INTD THE APU AND
15 ALSD VERIFIED IN THE APU ATF.

QUALIFIED AS FA.F_lT OF APU.



FAILURE MQUOES EFFECTS ANALYSIS (FMEA) ~ CIL FAILURE MODE
NUMBER: 04-2.PP11-IM- Q%

START BYPASS VALVE FUNCTIONED NORMALLY ON 1APU QUALIFICATION TEST FOR 75
HOURS AND DEVELOFPMENT TESTS.

LCC: VALVE FUNCTION VERIFIED DURING APU START.
MISSHON: DURING APU START FOR ENTRY

OMRSD: VALVE FUNCTION VERIFIED DURING CONFIDENCE RUN {HOT FIRC} ON LAUNCH
PAD FOLLOWING EVERY APU INSTALLATION.

{C) INSPECTION:

RECEIVING INSPECTION

MATERIAL AND PROCESSES CERTIFICATIONS ARE VERIFIED,
\

COMNTAMINATION CONTROL

CLEANLINESS TO LEVEL 100 1S VERIFIED BY INSPECTION. FLUID SAMPLES ARE
ANALYZED FOR CONTAMINATION AND VERIFIED BY INSPECTION. CORROSION
PROTECTION REQUIREMENTS ARE VERIFIED BY INSPECTION.

ASSEMBLY/INSTALLATION

MANUFACTURING, ASSEMBLY, AND INSTALLATION REQUIREMENTS ARE VERIFIED BY
INSPECTION. CRITICAL DIMENSICNS AND SURFACE FINISHES ARE VERIFIEG BY
INSPECTION. TORQUING IS YERIFIED BY INSPECTION,

NONDESTRUCTIVE EVALUATION
AADIOGRAPHIC, PENETRANT, AND MAGNETIC PARTICLE INSPECTION FOR SURFACE AND
SUBSURFACE DEFECTS IS VERIFIED BY INSPECTION.

CRITICAL PROCESSES
CHROME PLATING PER SPECIFICATION REQUIREMENTS IS VERIFIED BY INSPECTION.

TESTING
TEST EQUIPMENT AND TOOL CALIBRATION ARE VERIFIED BY INSPECTION. ATRIS
WITNESSED AMD VERIFIED BY INSPECTIQN.

HAMDLUING/PACKAGING
HANDLING, FACKAGING, STORAGE, AND SHIFPING PROGEDURES ARE VERIFIED.

{D) FAILURE HISTORY:
DURING THE CONFIDENGE RUN OF STS-84. PISTON STICTION IN THE START/BYPASS
VALVE CAUSED AN APU START DELAY. THERE WAS NG PROBLEM ON THE SECOND RUN.

(E) OPERATIONAL USE:
REMAINING APU'S GO TO HIGH SPEED AND AUTOMATIC SHUTDOWN INHIBITED TO
PRECLUDE AN INADVWERTENT SHUTDOWMN DEPENDING ON MISSION PHASE,



FAILURE MODES EFFECTS ANALYSIE (FMEA)Y — CIL FAILURE MODE

NUNEER: 04-2-BP11-44. a3
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